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As both the human and automatic pilot can only detect movement
as it occurs, it is obvious that some disturbance or yaw must take place
before it can be detected, and, since mechanical limitations prevent
instantaneous application of rudder, a further time lag will occur before

Fig. III. 57.    Moments acting on an aircraft in a hypothetical side gust.
The "ideal" control moment is that which would prevent any disturbance
of the aircraft.    Moment C represents a practical control.

the corrective right rudder control can be made to overcome the gust
yawing moment to the left. Consideration will also show that, as in
the case of steering a ship, it will be necessary to reverse the rudder
control before the aircraft recovers to the original heading in order to
prevent overshooting. A desirable practical control moment might
therefore be represented generally as the curve C.

Combining algebraically the ordinates of control moment curve C
with the gust moment curve A, we get a curve D which is the nett moment
acting on the aircraft about the yaw axis, at any instant. Neglecting,
for our purposes, any damping moment due to air resistance, the angular
acceleration of the aircraft in yaw will (by the ordinary laws of dynamics)
be proportional to the nett yawing moment at any particular instant.
Curve D can therefore be duplicated as curve E in Fig. Ill, 58 to represent
yaw acceleration of the aircraft to a different scale, due to the combined
effects of gust and rudder control by the automatic pilot. By integrating
this acceleration curve, on the time base, we can deduce the curve F
whose ordinate represents rate or angular velocity in yaw at any instant
to a suitable scale. By a second integration, a curve of the form G is
obtained representing, by its ordinate, the angular displacement of the
aircraft's heading during the disturbance and recovery. The form of
this displacement curve could be deduced in the first place on the assump-
tion that it is impossible to prevent some disturbance, but that it will be
checked at some maximum value and the aircraft returned to the original
heading at approximately the same rate, without overshooting.

Reversing the previous procedure, if the assumed displacement curve
G is differentiated by drawing ordinates proportional to the slope of the
curve, we arrive at the rate curve. By repeating the process from the
rate curve we can derive the acceleration curve, which in turn corresponds
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